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NUS ROCKY FLATS] 
REVISION 2 - RF-HED-92-0780 

USE OF PLASTICIZER FOR PONDSLUDGE PROCESSING - 

Dear M r .  Lee: 

On September 2, 1992 HALLIBURTON NUS transmitted to Mr. Don Ferrier (RF-HED- 
92-0557) two HNUS Pittsburgh Lab reports on the use of a Halliburton 
plasticizer. Our correspondence recommended use of plasticizer in both 
process trains. We still await a reply to this letter. 

Enclosed for your review is REVISION 2 to one of the reports which provides 
updated information. 
to our Pondsludge Treatability Study deliverables. 

This information will be included in the next revision 

If you have any questions, please let me know. 

Sincerely , 
HALLIBURTON NUS ENVIRONMENTAL 
CORPORATION 

epu y Project Manager u 
JAS/jg 

Enclosure 

cc: S. Heiman 
J. Kohli 
R. Ninesteel 
R. Rodrigue 
J. Zak 



TO: TED BITTNER 

FROM : ROB SIMCIK 

SUBJECT: ROCKY FLAT8 - 2x68 
EFFECT OF SUPERPLASTICIZER 
ADDITIVE ON 207 A/B SLUDGE CAKE 
REV. 2 

INTERNAL CORRESPONDENCE 

C-49-10-2-107 

DATE: OCTOBER 13, 1992 

cc: R. NINESTEEL 
M. SPERANZA 
T. SNARE 

FILE: 2X68.235 
8 .  MATEEW 

1.0 PURPOSE 

The purpose of the experiment performed on August 18, 1992 was to 
provide data to determine the effect specific quantities of 
superplasticizer had on the current 207 A/B CSS formulation with 
regard to handling and certification requirements. 

2 . 0  TESTING SCOPE OF WORK 

2.1 MATERIAL 

207 A / B  Combined Sludge Cake at 20% Total Solids(') 
Superplasticizer; Halliburton Type C Flyash Retarder, Halliburton 
Part Number 516006410, Dry Powder Form 

Cement, Type V 
Flyash, Type C 
Lime, Hydrated 

2.2 PROCEDURE 

Two batches were mixed at a water to pozzolan ratio of 0.42 with 
varying amounts of superplasticizer (S.P.). The S.P. was added at 
a percentage of the pozzolan material (cement/ f lyash/ lime) . The 
additives were added at 0.1% and 0.3%, for Batch Numbers 1E and 2E, 
respectively. 

(1)  The A/B sludge cake material  uas prepared by adding 207 A/B pond uater back into A/B sludge cake uhich 
had been previously dewatered t o  approximately 50% t o t a l  solids. 

, 
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Batch 207 A/B U/P S.P. 
NO. Mter i a 1 Ratio c m t  F lvash L i r e  Additive 

1E 2,000 9 0.42 1270 g 2540 g 82.5 g 3.899 g(1) I 
2E 2.000 g 0.42 1270 g 2540 g 82.5 g 11.68 g(2' - 

The pozzolan materials and the dry superplasticizer additive were 
mixed together before addition to the sludge. The pozzolanic blend 
was then added to the sludge and wet mixed for 5 minutes in the 
Hobart mixer. 

Table 2-1 lists the materials used to prepare the pozzolan/super- 
plasticizer batches. 

TABLE 2-1 

U R L E  PREPARATIOY 
WY, 207 AI6 Qs TREATMlLITY S W Y  

YITH SL#RPUSTICfZER AM)ITIVE 
RoacI FLATS PIANT, =ORADO 

(1) Superplasticizer added a t  0.1% of pozzolans. 
(2) Superplasticizer added a t  0.3% of pozzolans. 

Once the mixing was completed the material was removed and used to 
fill eight plastic cylinders, one paint can, and one simulated 
half-crate for observation and analysis as described in Table 2-2. 
The cylinders were capped, wax-sealed, then placed in a warm water 
accelerated cure bath for 4 8  hours. The paint can and model half- 
crate were allowed to standard cure. Packing of the cylinders was 
conducted as per standard procedures and packing of the paint can 
was as per ASTM Test Method D4359-84. For this experiment a scale 
model of a half-crate was built to the dimension of 1" = 1'. The 
purpose of the scaie model was to determine if freshly mixed 
stabilized material could be self-leveled using vibration. 
Vibrators were simulated by gently tapping the model half-crate on 
the table top. Loading the cement into the half-crates was 
simulated by gently dropping scoops of stabilized material into the 
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A m l p i a  Method cure 

Unconfined Canpressive Strength ASTM 04219-83 48 Hr .  Accelerated 

TCLP-RCRA Metals and Nickel(') SU 3010f6010 48 H r .  Accelerated 

Standard Test Methods f o r  Wetting ASTM 0559-8h) 48 Hr .  Accelerated 

Standard l e s t  Methods f o r  Freezing ASTU 0560-8h) 48 Hr. Accelerated 

(UCS) 

and Drying Canpacted Soi 1 -Cement 
Mixtures (Uet/Dry) and UCS on 
cyl inder fo l lowing test. 

and Thawing Conpected Soil-Cement 
Mixtures (Freere/Thaw) and UCS on 
cyl inder fo l lowing test. 

and 04219-83 

and 04219-83 

Paint f i l t e r  Liquids Test sv 9095 48 H r .  Accelerated 

Standard Test Methods f o r  ASTM 04359-86 Standard 
Determining Uhether a Material i s  a 
Liquid or a Solid (L iquidlsol ids 
Test) 

Vibrat ion Test wi th Modal Half-Crate visual Standard 
Observation 

center of the model half-crate. The half-crate was observed to 
determine physical property changes, and penetrometer readings were 
taken to determine setting strength. The penetrometer could be 
used with a boot, increasing the applied surface area by a factor 
of 16 for soft material, or used without the boot for harder 
material. 

Yo. seqles 
Reqiired 

1 

1 

2 

2 

1 

1 

- - -  

A video tape of this experiment to record the physical properties 
of the material, was taken and a copy was sent to M r .  Bittner. 

(1)  TCLP METALS 

Arsenic 
Bar i un 
CilCkniUn 
Chraniun 
C ead 

Mercury 
Seleniun 
Si lver 

( 2 )  Unconfined carpressive strength test ing uas conducted a f te r  the du rab i l i t y  test ing t o  enable 
evaluation o f  the reduction of strength due to  the severe conditions of the du rab i l i t y  tests. 
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Curing Batch 1E 
T h e  0.1% S . P .  

I n i t i a l  Dry mix, s imi lar  to cake i c i n g .  
Smooth; s t i f f ,  but soft. 

- _.. 

3 . 0  OBBERVATIONS 

Batch 2E 
0.3% S . P .  

Similar t o  Batch 1E but not  
quite a s  s t i f f  and e a s i e r  t o  
work with. 

The initial A/B sludge cake material at 20% total solids was fluid 
and sloppy. When the pozzolan blend was first added, it appeared 
very dry, but after mixing for two to three minutes, it became 
softer and similar to smooth icing. The 0.3% S . P .  mixture was 
easier to work with and seemed slightly more fluid than the 0.1% 
S.P. mix. 

After mixing the 207 A/B and pozzolan with S.P. material for 
approximately 5 minutes, the material was placed in the simulated 
half-crate and tapped on the table to simulate vibration. The 
stabilizer material had a very low slump close to zero, but the 
tapping caused the material to level and fill the corners of the 
simulated half-crate. With sufficient tapping and several bounces, 
as the video tape shows, the material leveled out and conformed to 
the shape of the half-crate. 

It was observed that as soon as the material self-leveled with 
vibration it could be turned completely upside down with no loss of 
material. Filling the cylinders for analysis took approximately 3 
minutes and the tapping of the simulated half-crate took approxi- 
mately 5 minutes. Therefore, curing observations listed in Table 
3-1 started approximately 8 minutes after mixing stopped. 

Table 3-1 lists the observations for the curing of the model half- 
crate pour. 

TABLE 3-1 

OBSERVATIONS FOR SIMUWLTED HALF-CRATE POUR 
207 A / B  PLUS SUPERPLASTICIZER 
ROCKY FLATS PLANT, COLORAM) 

Getting s t i f f ,  but s t i l l  too I s o f t  for  penetrometer 
11 10 Min. S t i l l  s o f t ,  ge t t ing  s t i f f e r .  I 
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- 
Curing Batch 1E Batch 2E 
Time 0.1% S.P. 0.3% S.P. 

15 Min. ND 0.25 with  boot  (0.22 p s i ) .  

20 Min. G e t t i n g  s t i f f e r ,  d i d  not  t r y  

25 Min. ND 0.75 with  boot  (0.65 p s i ) .  

30 Min. 2.1 w i t h  boot  (1.82 p s i ) .  1.25 w i t h  boot  (1.08 p s i ) .  

40 Min. ND 2.5 w i t h  boot  (2.17 p s i ) .  

ND 
penetrometer .  

TAELZ 3-1 
OBSERVATIONS FOR SIMULATED HALF-CRATE POUR 
207 A/B PLUS SUPERPLASTICIZER 
ROCKY FLATS PLANT, COLORAM) 
PAGE TWO 

ND - N o  obse rva t ion  made or penetrometer reading  taken .  

(1) 
(2) 

Maximum penetrometer  reading wi th  boot  0 .3  t o n s / f t 2  o r  4.13 p s i .  
Maximum penetrometer  reading without  boot 4.75 t o n s / f t 2  o r  66 psi. 

4 . 0  RESULTS 

4.1 UCS 

Unconfined compressive strength (UCS) provides an estimate at the 
products strength and allows the formulation to be compared with 
other formulations. 

The 48-hr. accelerated cure UCS results are provided in Table 4-1. 
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Batch No. % S.P. ucs 

1E 0.1% >637 ps i ( ’ )  

2E 0 .3% 221  p s i  

TABLE 4 - 1  

Observations 

The sample seemed well cured and 
looked good. 

The sample w a 8  not  fully cured 
i n  t h e  center .  

207 A/B WITH SUPERPLASTICIZER ADDITIVE 
48-HR ACCELERATED CURE 

UNCONFINED COMPRESSIVP: STREXciTB 
ROCKY FLATS PLANT, COLORAM) 

, 

Paint Filter Liquid Test‘” 

Batch NO. Pass Fail 

X 1E 

2E X 

(1) The maximum appl icable  pressure f o r  t h e  UCS is 2000 f t - l b  o r  637 pa i .  

Liquid/Solids Test‘‘) 

Pass Fail 

X 

X 

Similar 207 A / B  mixes without superplasticizer additive achieved 
UCS values of >637 psi. The addition of 0.1% S.P. shows no 
detectable l o s s  in strength, while the addition of 0.3% S.P. showed 
a loss in strength, but still achieved an acceptable reading of 221 
psi. However, the observation that the center of the cylinder was 
not fully cured indicates that the 0.3% would require a longer 
curing period to become fully cured. 

4.2 FREE LIQUID TESTS 

The Paint Filter Liquids Test and the Liquid/Solids Test are 
required to determine if the final product can be shipped as a 
solid and to verify that there are no free liquids present. The 
results from the tests conducted on 48-hour accelerated cure 
samples are provided in Table 4-2. 

TABLE 4-2 

(1) 
1 2 )  

Paint  Filter Liquids T e s t  - SW846, Method 9095. 
Standard T e s t  Method for  determining whether a material i s  a l i q u i d  \ - I  

or a s o l i d  - ASTM D4359-84. 
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Both batches passedthe required Free Liquids T e s t s ,  therefore, are 
considered to be solids with no free liquid. 

4.3 TCLP - METALS 
The results of the 4 8  hour accelerated cure T C L P - m e t a l s  analysis is 
provided in Table 4-3 .  Review of the TCLP results indicates that 
all leachate concentrations for both batches are below the criteria 
for the RCRA characteristic of toxicity ( 4 0  CFR 261.24) and the 
criteria f o r  the RCRA Land Disposal Restrictions ( 4 0  CFR 268.41). 

TABLE 4-3 

207 A/B YITH SUPERPUSTICIZER ADOITIOYAL 
48-HR ACCELERATED aJRE 

TCLP <uG/L) 
lMacl FLATS PUNT, COLORAW 

J - Estimated Value 
NS - No Standard 

( 1 )  

( 2 )  

TC Standard - 
LDR Standard - Standards for metal carpounds regulated by 40 CFR 268 for FOO6, F007, 

Standards for metal conwunds regulated by 40 CFR 261.24 for the 
character is t ic  of t o x i c i t y .  

and F009. 
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w 
Ratio x S.P. 

1E 0.42 0.1% 

2E 0.62 0.3% 

Batch 

4.4 DURABILITY 

Both batches passed the wet/dry durability testing with no 
detectable loss in strength. The initial 4 8  hr. accelerated cure 
UCS for Batch 2E, the higher S.P. dosage batch, only achieve 221 
psi because the center of the sample was not fully cured. After 
the durability testing, the sample was fully cured and achieved 
greater than 637 psi. 

Yctmry 

Initial F i n a l  

Controt scratched Control scratched 
ucs (psi) %ut LOSS % w .  LOSS u c ~ < p s i )  -<psi )  

,637 10.9% 10.7% ,637 ,637 

12.7% 14.3% ,637 ,637 221 

The freeze/thaw durability test results show one failure. The 
scratched sample with the higher S.P. dosage failed in Cycle No. 4 .  
All other samples passed the durability testing with no detectable 
loss in strength. 

The results of the wet/dry and freeze/thaw durability testing are 
provided in Tables 4-4  and 4-5, respectfully. 

b P  
x S.P. Batch Ratio 

0.1% 1E 0.42 

0.42 2E 0.3X 

TABLE 4-4 

DuluBILITY ANALYSIS - S T D R Y  
wy) 207 f f6  YITH SUPERPLASTICIZER ADOlTIVE 

ROaY FIATS PUNT, Uxoluw 

Freeze/Thau 

Initial F i n a l  

Control scratched Control Scratched 
~JCS (psi) %ut LOSS % w .  LOSS UQ (psi) ucs (psi) 

,637 -0.2%(1) -0.1%(1) ,637 >637 

Cycle #4 
22 1 -6.2%") Failed in ,637 NA 

( 1 )  
HA Nor Analyzed 

Negative sign indicates the sanple gained ueight in durability analyses. 
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5.0 DISCUSSION 

The addition of superplasticizer to the 207 A / B  CSS formulation 
mixture at the dosages tested increased the fluidity. The dosage 
of superplasticizer was sufficient to enable a simulated half-crate 
to be filled with simulated vibration. The addition of 
superplasticizer had no adverse affects on the ability of the 
stabilized waste to pass the NTS acceptance criteria. 

The TCLP results indicate that the formulations developed with the 
superplasticizer will meet the LDR criteria. It is noted that the 
same formulations without the superplasticizer also had no problem 
passing the LDR standards. 

The results of the paint filter liquids test and the liquid/solids 
test indicate that the formulations tested will pass all Department 
of Transportation (DOT) requirements. 

The UCS data indicates there is no long-term detrimental effects on 
the strength of the solidified product from the addition of the 
superplasticizer. The superplasticizer dosage of 0.3% retards the 
curing rate of the CSS formulation which causes an initial lower 
strength due to incomplete curing. The longer curing periods, 
greater than 24-days, show no strength differences between 
formulation with or without the S . P .  additive. 

The addition of superplasticizer had no affect on the performance 
of the waste in the wetldry durability test. The results showed 
minimum weight loss  and no detectable l o s s  in strength at both 
dosage tested. The freeze/thaw durabilitytesting had a failure at 
the higher 0.3% S . P .  dosage and all others passed with no 
determined l o s s  of strength. 

RS/pam 



TO: 

FROM: 

SOBJECT: 

RICE NINESTEEL DATE: SEPTEZBER 10, 1992: 

DAVID A. Y06T COPIES: D. A. SCHEIB 

INORGANIC DATA VALIDATION 
ROCKY FLATS 
CASE NO. TCLPl7, SDG P X G l 7  

Selected TCLS - Extracted TAL Netals: 
2/waters/ 1 E 2 0 7  

2E207 

A validation was' performed on the inorganic analytical data from 
Case No. TC7LP17 , SDG P K G l 7  , water samples collected by EG&G, Idaho, 
Inc. at the Rocky Flats site. The data were reviewed with 
reference to the EPA "Funccional Guidelines f o r  Evaluating 
Inorganic Analyses" as applied for use within USEPA Region V I I I ,  
and were evaluated based on the following parameters: 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interference Check Sample Results 
Field Duplicate Results 
Laboratory Control Standard Results 
ICP Serial Dilution Results 
Detection Limits 
Sample Quancitation 

* - All qualip1 control criteria were met for this parameter. 
No matrix spike or laboratcry duplicate analyses were perforned for 
this analytical data set. Also, no field qualit-I control blanks 
were included with this data package. 

The attached Table I summarizes the validatisn recommendations 
which were based on che followin4 inforzacian: 

Blanks 

No contaminants yere detected in the iaboracary method blank 
analyses. 

_. 

Negaci-re blank contaminaticn was reporzed for selenium. This is an 
indicaclon of baseiine drifting and inccnsiscent inscr?Lxent 
response. only nondetects were reported fcrr selenium and zhese 
results are qualified as esckaced, "U2". 



I 

C-49-9-2-83 
Mr. Rich Ninesteel 
September 10, 1992 
Page Two 

Laboratory Control Sample Results 

The Percent Recovery (%R) for silver exceeded the 120% upper 
control limit. However, no actions were taken for silver because 
only nondetects were reported for this analyte. 

Overall Assessment 

The data are accepted for use as qualified. Nondetect sample 
results for selenium are estinated due to negative blank 
contamination. No other problems were encountered. 
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ROCKY FLATS 
CASE NO. TCLP17, SDG P K G I f  

TABLE 1 - RECOMMENDATION SOMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Boron 

J' 

If the field is left blank, the qualifier is A ,  accept a l l  data. 

J1 - Estimate IIUJ" nondetects sample results due to 
negative blank contamination. 



Lab N a m e :  
Lab Cude: 
Matt-i:: ( 5  

Lave1 !Lo 
X S o l i d s :  

: 7441:1-36-(:1 : Ant irnony- 
: 7440-58-2 : Arsenic- 
I 7440-39-3 : Ear- i urn- 
: 7440-4 1-7 : Ber-y 1 1  iurn 
: 7440-43-0 :Cadmium, 
: 7440-70-2 :Calcium, 



Lab N a m e :  HALLICURTON-NUS - C an t r- 3 c t : 
Lab Cade: HNUS- C j s e  No.: TCLl7 
Matt-1:: t 5 0 r  l / w a t z r - )  : WATER 
Level  ' i o w / m e d ! :  

, , 

sas ~ a .  : S I j G  No.: FKG17- 
Lab Sample I D :  P209338- 

LOW- D a t e  Secelved: (18/20/92 

: 744(:)-41-7 : Eer-y 11 ium 
: 7330-4Z-c? : C a d m i u m -  
:7440-70-2 :Calcium- 
: 7430-47-3 : C h  r -om i urn- 
I7340-48-4 : C a b a l t -  
: 7430-50-8 : Capper-- 
: 743-89-6 : Ir-on 
I74Z9-02- 1 : Lead. 
:733?-?5-4 :Magnesium 



[NORGANIC CASE COHHENTS - METALS 
ROCKY FLATS 

CASE: TCLP17 SDG: P K G 1 7  

1 Samples in this data package were analyzed by protocols that 
are specific to the Rocky Flats project , although CLP 
reporting forms were used. 

2 A diskette showing Form I values only is included with this 
data package. 

3 The complete Rocky Flats sample identification appears in 
the comments section an Form Is. 

. .  i 
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Undec cha c o l u r a n n  Labeled 'C-. -Q'. and -3'. a n t e r  r e s u l t  qULLfiers as 
Ldenclflad b e i o v .  If addlcfonal quallflerc ure used. t h e F K  e x p l i c i t  
d e f h l t f o n n  muuc be included. on the C o v e r  Page l n  che ComrnenCS sectlon. 

FORM 1-IN 1ncLudcn ffel& f o r  thraa cypen of resul t  qual l f lsrn.  'These 
q u a l l f l e t s  must be completed as  follovo: 

o C (Concentrocfon) qualifier - -  Enter OB' i f  che reporcad value vas 
obcalned from a readlng that W B C  Lese chan the Concracc Required 
Detecclon L l m l t  (CRDL) buc grtacer &an oqequal to the I m t m e n c  
Detecclon L L m l t  (IDL). 
detected.  a 'U' musc be entered- 

If the analyte vas analyred for but not 

o Q qualfffer - -  Specified en t r lea  and the i r  meanings a r e  as follows: 

E - The r e p o n e d  value is e s t b a t e d  because of the presence of 
laterference. hn explanatory note muac be fncluded under 
Comrnents on the Cover Page (lf the problem appl ies  to a l l  
samples) or  on the specf f lc  FORn 1-IN (ff it 1s an i so la ted  
problem) , 

H - Duplfcate Lnjectlon precis ion not m e c .  

N - Spiked sample recovery not vlthln control lhits, 

S - The reported value vas determined by the  Hechod o f  Standard 
A d d i t i o n s  ( S A )  - 
Posr-dlgescion splke  for hrnacs AA analysis is out of 
conr ro l  limits (85-1150). vhl le  sample absorbance is less 
&an 50% of spike absorbance. 

V - 
(See Exhiblt E , )  

* - Duplicate anaLysis nor v i t h l n  control Ikpftz. 

+ - Corre la t ion  coefffcient  for tke S A  1s Less chan 0.995-  

Entering "S'. *U*. or '+- 1s mur~ally excluhlve. No comblnacfon of 
these q u s l l f i e r s  can appear i n  dre same f f e l d  fo r  an analyte. 

o 5 (Xethod) q u a l f f l e z  - -  Enter: 

- "0' f o r  I C ?  

- "F' f o r  Furnace iu 
- 'CV' f o r  Zanurrl Cold Vapor AA 
- 'AV' for Autoaaced Cold Vapor F G  

".' n f o r  Flame AA 

- ".Go f o r  S e m i  -Automated Speccrophocomecrlc 
'C' for H a n u a L  Speccrophotomecrlc 

":R' L f  che analyce is noc required to be analyzed 
- T- f o r  TLtrimecrFc 

h brLef p h y s l c n l  J c s c r i p t l o n  o t  che snrrplc .  boch before and afcer 
dir;es;Lon. musc be  r e p o r t e d  in che f i c l d s  f o r  c o l o r  ( b e f o r e  and afccr). 
c l a r L C y  ( b c f o r e  and s t ' c e r ) .  ccxcurc nnd ~ r c i f a c c s .  For  u a c e r  SampieS.  

r e p o r t  color nnci c l a r t c j - .  For soiL znmpics. reporc c o l o r .  c e x c u r e  and 
~lrcL:.lc: 2 .  

.~ 
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Case PJo.: T C L 1 7  SAS No.: SDG No. : F K G l 7 -  Lab Cade: tiNUS- 

Fr-eoat-atian Elank ilatt-::: (zioi!/watet-) : LJATER 

f ? - e p a t * a t i a n  31ank: L ' a n c e n t r . ~ t i i n  U r i i t z  ( u q / L  at- m q / k : q j  : UG/L- 

I I I 
I B 1 an L:: , 

:Anal:.;t-e : !ug/L! C :  1 
L 

: A 1 LL m i n u m - 
: A n t  i m o n y -  
: Ar-sen i c - 
: Par- i u m -  
; Seryl1 i u m  
:Cadmium- 

L 



Lab Name: HALLIPURTON_NIJS . Con t i*i?c t : 

Lab Code: HNUS- Case No.: T C L 1 7  SAS No. : SDG No. : F'KG17- 

Preparation Elank: rlatri:: (soil/waker-j : 

Fr-epar-at ion Blank Cancentratinn U n i t s  (ugiL at- m q / C : : ~ )  : 

I 0 

0 

I 1  

, I  , I  

I I I I  : Initial I I  

I I Cant inuinq Cai i b r a  t i o n  I Fr-epa- 
I r -a t ion I '  

: Calib. I I  

I B l a n k  (uq/L! 
- c: : : B l a n k  - 

1 C - 
I 

I , I  I ,  
I 

blank C:: M ! 
I I  ' !  

C CI 

:Cabal t-: 
:Capper--: 
I I r o n  
: Lead 
:Maqnesium: 
I Manganese: 

I I 

I I 

I ,  I 1  - 
u: : 
u: : 
u: : 

u: : 
u: : 

u: : 
u: : 

I 1  I 1  - 

I I  I I  - 

I I 

I t 

I 

c) LO. 0-I I I 

I I 

- 
- 

I I 

I I 

- 

, .  ' - 1  

I 

' .- 
I 
1 -  

I - '  

--- 



L:,b N a m e :  HALLIE:URTON.-NUS Contr-ac t: 

Lab Cade: HNUS- Case PJa. : T I I L L ?  SAS No: SDG No. : F K G  17'- 

IC? I 2  Ncrnaer-: ARL-Z~OCI ICs Saur-ce: SF'EX 

Concentration U n i t s :  UQ/L 

:Cadmium- 
:Calcium- 
: C h r o m i u m -  
: C a b a l  t- 

; It-on 
! Lead 
:Magnesium 

:coppet-- 



3.5. :=A - C L F  

7 
LAEORATCIRY CCINTROL SAMPLE 

L.3.b N a m e :  HALLIBURTON-NUS . C o n t r a c t :  

Lab Cade: HNUS- C a s e  No. : T C L l 7  SAS NU. :. SDG No.: F K G 1 7 -  

Solid LCS Source: 

Aqueous LCS Source: FISHER/SFEX- 

I I 
I I 1 -  

I 

I '  

. I  , '  

I I 

~ 

I I 

I I 

I I , I 

I I 
- .  
- 

I I 

I I 

I 1 
' -  

1 .  

I 

I I , 

c 



Cancentr-ation Units: uq/L 

I 

I I l l  I 

I : :Initial Sample I : Dilution I :Differ--: : : : 
I l l  I x , I  I 1  Serial I t  

, I  I 1  
I 1  

I 

: Result ( 1 )  C: : Result (SI C :Analyte 

:Aluminum- 
: Ant imony- 
: Arsenic- 
: Barium- 
:Beryllium 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I 1 

I I 

I I 

: -: P-: : Cadmium-: 
:Calcium-: 
I Ch ,*om i urn- : 
: C a b a l  t-: 
I Copper-: 
: Iran I I 

I I  I 1  

I 1  I 1  - ! 
u: : 
u: : 
B :  : Lead 

:Magnesium 
:Manganese 
I Mercury- 
: Nickel- 
:Fatassium 
: Se len ium- 
:Si 1ver.- 

- 
U 
U 

I 

I I 

I I 

- - 
I , - 

I LMQZ . : 



Lsb C o d e :  HNUS- 
C a s e  No.: TCLl7 SAS NO. : SDG No. : F 'KG17-  

Cancentt-atian Units: uq/L 

- , . . . . - - .. . -. . , 
: At-sen ic-1 
I Barium-: 
:Ber*yll,ium: 
:Cadmium-! 
:Calcium-: 

I I - 
I . .  
I ' - 1  


